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Description

TECHNICAL FIELD

[0001] Thedisclosure relatesgenerally to shaft assem-
blies for aircraft engines and, more particularly, to bear-
ing-supported shaft assemblies for aircraft engines, as
for example known from EP 3 527 838 A1.

BACKGROUND

[0002] Certain aircraft engines include a main rotor
shaft drivingly engaged to a compressor and supported
by a number of bearing assemblies that are disposed at
different axial locations along the shaft. As the engine
operates, the shaft and at least some of the bearing
assembliesbecome loadedaxially due tooperating loads
developed by the compressor. As such operating loads
may vary in magnitude and axial direction, considera-
tions must be taken into account to ensure that the shaft
remains suitably supported across a range of power
outputs.

SUMMARY

[0003] In accordance with an aspect of the present
disclosure, there is provided a shaft assembly for an
aircraft powerplant, comprising: a shaft extending along
an axis from a first shaft end to a second shaft end; a
bearing assembly extending about the axis and support-
ing the first shaft end of the shaft, the bearing assembly
including an inner race secured to the shaft and an outer
race radially outward of the inner race relative to the axis;
a seal extending about the axis and located radially out-
ward of the shaft, the seal disposed axially between the
bearing assembly and the second shaft end; a housing
having a housing wall located between the bearing as-
sembly and the seal; and a washer extending about the
axis and located axially between the bearing assembly
and the seal, the washer extending axially from the outer
race to the housing wall.
[0004] Theshaft assembly for anaircraft powerplantas
defined above and described herein may also include
any one or more of the following features, in whole or in
part, and in any combination.
[0005] In certain aspects, an annular bearing seal
about the axis extending radially from the outer race to
an annular housing surface of the housing facing radially
inwardly relative to the axis, the washer extending ra-
dially from inward of the annular bearing seal to the
annular housing surface.
[0006] In certain aspects, the housing includes a seal
support having the housing wall, the housing wall having
a first wall surface adjacent to the washer and a second
wall surface facing away from the washer and located
adjacent to the seal.
[0007] In certain aspects, the washer has a radially
inner washer surface, a radially outer washer surface,

and at least one washer channel in fluid communication
between the radially inner washer surface and the ra-
dially outer washer surface.
[0008] In certain aspects, the housing defines a vent-
ing channel in register with the washer channel.
[0009] In certain aspects, the washer and the housing
wall respectively have complementary anti-rotational
shapes.
[0010] In certain aspects, a resilient element is re-
ceived in an annular recess defined in a first surface of
the washer facing toward the bearing assembly.
[0011] In certain aspects, the annular recess is axially
retentive and the resilient element is a toric joint.
[0012] In certain aspects, the annular recess and the
resilient element extends radially inwardly from outward
of the outer race to inward of the outer race, and the
resilient element is a flat gasket.
[0013] In certain aspects, the resilient element is oneof
a wave spring and a helicoidal spring.
[0014] In accordance with another aspect, there is
provided an aircraft powerplant comprising: a shaft ex-
tending along an axis of the powerplant from a first shaft
end to a second shaft end; a gearbox operatively con-
nected to the first shaft end; a compressor rotor secured
to the shaft at an axial location between the first shaft end
and the secondshaft end; a bearingassembly supporting
the first shaft end, the bearing assembly including an
inner racesecured to theshaft andaxially boundbetween
the first shaft end and the compressor rotor, and an outer
race radially outward of the inner race; a seal located
radially outward of the shaft, the seal located axially
between the bearing assembly and the second shaft
end; a housing having a housing wall located between
the bearing assembly and the seal, and an annular
housing surface facing radially inwardly and surrounding
the outer race; an annular bearing seal extending radially
from the outer race to the annular housing surface; and a
washer about the axis located axially between the bear-
ing assembly and the seal relative to the axis, the washer
extending axially from the outer race to the housing wall
and radially from inward of the annular bearing seal to the
annular housing surface.
[0015] The aircraft powerplant as defined above and
described hereinmay also include any one ormore of the
preceding and/or following features, in whole or in part,
and in any combination.
[0016] In certain aspects, the housing includes a bear-
ing support having a flange portion located next to the
outer race anda sleeve portion projecting axially from the
flange portion and extending radially between the outer
race and the annular housing surface, the flange portion
defining an oil supply path in fluid communication with an
annular gap defined radially between the sleeve portion
and the outer race.
[0017] In certain aspects, the washer is axially com-
pressed between the housing wall and the outer race to
axially hold the outer race against the flange portion.
[0018] In certain aspects, the housing includes a seal
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support having the housing wall, the housing wall having
a first wall surface adjacent to the washer and a second
wall surface facing away from the washer and located
adjacent to the seal.
[0019] In certain aspects, the housing defines a cavity
receiving the seal support and the bearing support, the
housing defining at least one venting channel in fluid
communication with the cavity between the seal support
and the bearing support.
[0020] In certain aspects, the washer has a radially
inner washer surface, a radially outer washer surface,
and at least one washer channel in fluid communication
between the radially inner washer surface and the ra-
dially outer washer surface, the at least one washer
channel in register with the at least one venting channel.
[0021] In certain aspects, the washer and the housing
wall respectively have complementary anti-rotational
shapes.
[0022] In certain aspects, a resilient element is re-
ceived in an annular recess defined in a first surface of
the washer facing toward the bearing assembly.
[0023] In certain aspects, the annular recess is axially
retentive and the resilient element is a toric joint.
[0024] In certain aspects, the resilient element is oneof
a flat gasket, a wave spring and a helicoidal spring.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Reference is now made to the accompanying
figures in which:

Fig. 1 is a schematic cross-sectional view of an
auxiliary power unit (APU);

Fig. 2 is a cross-sectional view of the APU of Fig. 1
taken along the line 2‑2 of Fig. 1;

Fig. 3 is a cross-sectional view of the APU of Fig. 1
taken along the line 3‑3 of Fig. 2;

Fig. 4 is a perspective view of a washer of a shaft
assembly of the APU of Fig. 1 according to embodi-
ments;

Fig. 5 is a perspective view of the washer of Fig. 4
shown assembled with a housing of the shaft as-
sembly;

Figs. 6A‑6Care perspective views of awasher of the
shaft assembly of the APU of Fig. 1 according to
other embodiments;

Figs. 7A‑7Care perspective views of awasher of the
shaft assembly of the APU of Fig. 1 according to
other embodiments; and

Figs. 8A‑8C are cross-sectional views of a washer of
the shaft assembly of the APU of Fig. 1 according to

other embodiments.

DETAILED DESCRIPTION

[0026] Fig. 1 illustrates a powerplant 1 that may be
used in an aircraft. In addition to airborne applications,
the powerplant 1may also be used inmarine or industrial
applications depending on the embodiment. The forth-
coming description pertains to an exemplary powerplant
1 of a type commonly referred to as an auxiliary power
unit (hereinafter APU 1). The APU 1 comprises a casing
10, an inlet 12 connected to the casing 10 through which
ambient air is drawn, a load (or first) compressor 14A to
compress some of the drawn air upstream of aircraft
pneumatic system(s), a power (or second) compressor
14B to compress some of the drawn air upstream of a
combustor 16 in which the compressed air is mixed with
fuel and ignited for generating an annular stream of hot
combustion gases, and a turbine 18 for extracting energy
from the combustion gases. A shaft 20 extends along an
axis A of the APU 1 from a first shaft end 20A, which may
be connected to an aircraft load (e.g., a gearbox or an
electric AC generator), to a second shaft end 20B con-
nected to the turbine18.Theshaft 20 is rotationally driven
about the axis A by the turbine 18 and rotates with the
compressors 14A, 14B. A first and a second bearing
assembly 30, 30’ disposed proximate to the first 14A
and the second 14B compressors respectively support
the shaft 20 about the axis A relative to the casing 10.
[0027] During operation of the APU 1, the first bearing
assembly 30 (hereinafter the bearing 30) is subjected to
an internal load oriented axially relative to the axis A and
originating from the compressor(s) 14A, 14B and/or the
turbine 18, as schematically shown by arrow L. The
internal load L corresponds to a compound of all axial
loads imposed by the compressors 14A, 14B and the
turbine18asborneby thebearing system30.As theAPU
1 operates, the internal load L may vary in magnitude
and/or direction. For instance, the internal load L is gen-
erally directed toward the first shaft end 20A (i.e., for-
ward)when theAPU1operatesunder normal conditions.
Under certain circumstances however, the internal load L
may be directed toward the second shaft end 20B (i.e.,
aft), for example upon the compressor(s) 14A, 14B un-
dergoing a surge. As will become apparent from the
forthcoming, the APU 1 is provided with features that
palliate undesirable effects that such variations of the
internal loadLmayotherwisehaveonspatial relationship
and lubrication of components of the bearing 30.
[0028] Exemplary embodiments of a shaft assembly of
the APU 1will now be described. Referring particularly to
Figs. 2 and3, the shaft assembly generally comprises the
shaft 20, the bearing 30, a housing 40 secured to the
casing 10 and defining a cavity C about the axis A, the
bearing 30 being located inside the cavity C, a seal 50
about the axis A inside the cavity C, and a washer 60
about the axis A between the bearing 30 and the seal 50.
[0029] The bearing 30 includes an inner race 32 ex-
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tendingcircumferentially about theaxisAandmounted to
the shaft 20, a series of rolling elements 34 disposed
circumferentially about the axis A around the inner race
32, an annular cage 36 shaped for maintaining each
rolling element of the series of rolling elements 34 in a
suitable spatial relationship relative to one another, and
an outer race 38 extending circumferentially about the
axis A and around the series of rolling elements 34. The
bearing 30 is an axial bearing, i.e., a bearing that can
withstand axial loads and transfer such loads internally to
and from its components. For instance, impartinganaxial
load to the inner rate 32 can axially load the rolling
elements 34, the annular cage 36 and the outer race
38, and vice versa. Several types of suitable axial bear-
ings exist, such as ball bearings (as depicted), tapered
roller bearings or the like. It should be noted that the inner
race 32 is axially bound, or held in place, relative to the
shaft 20 between two axial abutments 22, 24 of the shaft
20 axially spaced from one another relative to the axis A.
In this case, the inner race 32 is bound by a nut 22 and a
spacer 24 on either side thereof. Hence, the shaft 20may
transmit the internal load L to the inner race 32 either
forward via the spacer 24 or aft via the nut 22. The outer
race38however is axially free relative to the shaft 20, and
some axial movement of the inner race 32 relative to the
outer race 38 may occur as the shaft 20 transmits the
internal load L to the bearing 30 in either direction.
[0030] The housing 40 has first and second axial sur-
faces 40A, 40B defining axial boundaries of the cavity C
and respectively facing toward first and second axial
surfaces 38A, 38B of the outer race 38. The second axial
surface40Bof thehousing40maybe referred toasaside
of a housing wall extending radially relative to the axis A
inside the cavity C between the bearing 30 and the seal
50 facing toward the bearing 30.
[0031] Still referring to Figs. 2 and 3, the housing 40
also has a first radially inner surface 40C (i.e., a first
annular surface of the housing 40 facing radially inwardly
relative to the axis A) circumscribing the cavity C and
surrounding a portion of a radially outer surface 38C of
the outer race 38 that is located proximate to the first axial
surface 38A. In the depicted embodiment, the first ra-
dially inner surface40Cextends axially relative to the first
axial surface 38A along amajority (i.e., more than half) of
an axial length of the radially outer surface 38C. The
radially outer surface 38C and the first radially inner
surface 40C are sized relative to one another so as to
define a first annular gap therebetween provided that the
outer race38 is held about theaxisA. Thehousing40has
an oil supply path shown schematically at O in Fig. 2 that
is fluidly connected to the cavity C proximate to a junction
between the first axial surface 40A and the first radially
inner surface 40C. The oil supply path O pressurizes oil
into the cavity C so as to provide a film of oil between the
radially outer surface 38C and the first radially inner
surface 40C that maintains the first annular gap there-
between, holding the outer race 38 about the axis A.
[0032] Proximate to thesecondaxial surface38Bof the

outer race 38, the housing 40 has a second radially inner
surface 40D (i.e., a second annular surface of the hous-
ing 40 facing radially inwardly relative to the axis A)
circumscribing the cavity C at a location spaced radially
outward from a remainder of the radially outer surface
38C. The radially outer surface 38C of the outer race 38
and the second radially inner surface 40Dmay be said to
respectively define radially inner and radially outer
boundaries of a second annular gap surrounding an
end of the outer race 38 having the second axial surface
38B.Anannular seal 70 is provided in the secondannular
gap to sealingly engage the second radially inner surface
40D and the radially outer surface 38C, thereby assisting
the building of oil pressure in the first annular gap and
hindering leakage of oil axially away from the outer race
38 past the second axial end 38B. The annular seal 70 is
in this case a C-seal, although other static or dynamic
types of seals are contemplated, such as toric seals, o-
rings, Garlock seals, lip seals, metal C-seals, spring
energized rubber seals, dual conesealsandpistonseals,
among other examples.
[0033] The housing 40 in this case is a multi-structure
component including a body 42 secured to the casing 10,
and a bearing support 44 and a seal support 46 respec-
tively secured to the casing 10 via the body 42. Depend-
ing on the embodiment, the body 42 may be an integral
part of the casing 10, or may be separate. The bearing
support 44 and the seal support 46 together define the
cavityC.Thebearingsupport 44 includesaflangeportion
defining the first axial surface 40A of the housing 40 next
to the outer race 38, and a sleeve portion projecting from
the flange portion and extending radially between the
outer race38and thesecond radially inner surface40Dof
thehousing40. Theflangeportion in this casedefines the
oil supply path O. The seal support 46 defines the hous-
ing wall having the second axial surface 40B, which may
be referred toasafirstwall surface.Thehousingwallmay
be said to partition the cavity C in a first cavity portion C1
and a second cavity portion C2 inside which are respec-
tively disposed the bearing 30 and the seal 50. A second
wall surface of the housing wall opposite to the first wall
surface, thus facing away from the washer 60, is located
adjacent to the seal 50. It is contemplated that in some
embodiments, the housing 40 may comprise fewer com-
ponents, e.g., the body 42 and one ormore of the bearing
support 44 and the seal support 46may be together form
a unitary component. In this case, the bearing support 44
defines the first and second axial surfaces 40A, 40B as
well as the first radially inner surface 40C, whereas the
seal support 46 defines the second radially inner surface
40D. Inside the first cavity portion C1, the outer race 38
and the housingwall are axially spaced fromone another
so as to define an axial gap G. The axial gap G extends
axially from thesecondaxial surface38Bof theouter race
38B to the second axial surface 40B of the housing 40.
The housing 40 may define a venting passage P that is
fluidly connected to the cavity C, namely to the first cavity
portion C1 in the axial gap G, via which heat emanating
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from the bearing 30 may be evacuated away therefrom.
The washer 60 is disposed inside the axial gap G.
[0034] Referring to Figs. 4 and 5, the washer 60 will
now be described in further detail. The washer 60 has a
first axial surface 60A and a second axial surface 60B
facing away from one another. The first and second axial
surfaces 60A, 60B are both generally annular in shape
and are spaced from one another so as to define an axial
width, or thickness, of the washer 60. The washer 60 is
sized such that the axial width substantially spans a
maximum axial dimension of the axial gap G, i.e., an
axial dimension of the gap G resulting from the first axial
surface 38A of the outer race 38 being held against the
first axial surface 40A of the housing 40, for example
when the internal load L is exerted forward onto the first
axial surface 40A via the shaft 20 and ultimately by the
outer race 38. A nominal (i.e., uncompressed) axial width
and/or a rigidity of the washer 60 may be selected for the
washer 60 to substantially span themaximumdimension
of the axial gap G when the internal load L of a given
magnitude (for example corresponding to a known surge
condition of the APU 1 as discussed hereinabove) is
exerted aft onto the washer 60 via the shaft 20 and
ultimately by the outer race 38. In some embodiments,
the nominal axial width of the washer 60 is greater than
the maximum axial dimension of the axial gap G. In such
embodiments, the outer race 38 may be said to be pre-
loaded by the washer 60, i.e., being biased toward the
first axial surface 40A of the housing 40 regardless of the
magnitude and direction of the internal load L. Conveni-
ently, a plurality of washers 60 having different nominal
axial widths and/or rigidities may be provided, each sui-
table to provide a pre-load of a given magnitude for
opposing a correspondingmagnitude of the internal load
Lbeing exerted aft. It will be appreciated that by opposing
such aft internal loads L via the washer 60, leakage of oil
from the oil supply path O to between the first axial
surface 40A of the housing 40 and the first axial surface
38A of the outer race 38, whichmay be detrimental to the
pressurization of the first annular gap, may be mitigated.
[0035] Radially, the washer 60 extends from a radially
inner surface 60C to a radially outer surface 60D, from
radially inward of the radially outer surface 38C to radially
outward thereof adjacent to the second annular gap. By
virtue of this arrangement, thewasher 60 defines an axial
abutment that hinders axial displacement of the outer
race 38 and of the annular seal 70 toward the second
axial surface 40B of the housing 40. In the depicted
embodiments, the washer 60 is sized such that upon
being located about the axis A inside the axial gap G, the
radially inner surface 60C is radially inward of the outer
race 38, and the radially outer surface 60D is adjacent to
the second radially inner surface 40D of the housing 40,
although other arrangements are possible.
[0036] In embodiments, the washer 60 may be pro-
videdwith at least one channel 62 in fluid communication
between inside the washer 60 (i.e., radially inward of the
radially inner surface 60C) and outside the washer 60

(i.e., radially outward of the radially outer surface 60D).
The at least one channel 62 is routed through thewasher
60 so as to be in register with the venting passagePupon
the washer 60 being disposed inside the axial gap G. As
such, heat generated by the bearing 30, for example due
to friction occurring at interfaces between the rolling
elements 34 and the inner and/or outer races 32, 38
may be evacuated away from the bearing 30 via the at
least one channel 62 and away from the cavity C via the
venting passageP.Thehousing40maydefinemore than
one venting passage P, for example a pair of diametri-
cally-opposed passages P as shown in Fig. 6. Conver-
sely, the at least one channel 62 may in some embodi-
ments include two diametrically-opposed channels 62
(best seen in Fig. 5) defined inward of the second axial
surface60B thatmay respectively and simultaneously be
positioned in register with a corresponding one of the
venting passages P.
[0037] In embodiments, thewasher 60 is providedwith
at least one anti-rotational shape 64 defined adjacent to
the second axial surface 60B that is complementary to an
anti-rotational shape40B’ of thehousing40defined in the
second axial surface 40B. By way of this anti-rotational
arrangement, wear of the washer 60 that may otherwise
occur due to fretting thereof against the housing 40
and/or the outer race 38 may be mitigated. For example,
in an exemplary embodiment shown in Fig. 5, the at least
one anti-rotational shape 64may be a pair of protrusions
projecting from the second axial surface 60B on either
side of one of the channels 62. Optionally, anti-rotational
shapes 40B’, 64 may be defined by the second axial
surface 38B of the outer race 38 (for example one or
more slot(s)) and by the first axial surface 60A (for ex-
ample one or more protrusion(s)) of the washer 60.
[0038] With reference to Figs. 6A‑6C, other non-limit-
ing embodiments of the washer 60 are shown, each
having a different implementation of the at least one
anti-rotational shape 64. In Fig. 6A, a sole protrusion
64 is provided, in this case projecting from inside a
channel 62. In Fig. 6B, two pairs of parallel protrusions
64 are provided on the second axial surface 60B for
engagement with the housing 40, whereas the channels
62 are provided on the first axial surface 60A. In Fig. 6C,
the at least one anti-rotational shape 64 is provided in the
form of two diametrically-opposite notches defined in-
ward of the radially outer surface 60D. Depending on the
embodiment, different arrangements of protrusions an-
d/or notches may be provided, on the first axial surface
60A, the second axial surface 60B or the radially outer
surface 60D.
[0039] With reference to Figs. 7A‑7B, yet other non-
limiting embodiments of the washer 60 are shown, each
having a different implementation of the at least one
channel 62. In Fig. 7A, the at least one channel 62 is
provided in the form of a plurality of radial holes spaced
circumferentially from one another and extending from
the radially inner surface 60C to the radially outer surface
60D. In Fig. 7B, the at least one channel 62 is provided in
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the form of a plurality of radial slots spaced circumferen-
tially from one another and extending from the radially
inner surface 60C to the radially outer surface 60D, in this
case inwardof the first axial surface60A. InFig. 7C, theat
least one channel 62 includes a network of at least one
first channel 62’ and at least one second channel 62"
extending inward of the first axial surface 60A for exam-
ple, the first and second channels 62’, 62" extending in
this case linearly and at an angle relative to one another.
Depending on the embodiment, different arrangements
of channels 62 may be provided, so long as they provide
fluid communication from inside thewasher 60 to outside
thereof.
[0040] With reference to Figs. 8A‑8C, in someembodi-
ments, the washer 60 has an annular recess 66 defined
inward of its first axial surface 60A, and the shaft assem-
bly of the APU 1 further comprises a resilient element 68
received inside the annular recess 66. The washer 60
and the resilient element 68 may be structured and ar-
ranged relative to one another to achieve a desired pre-
load magnitude onto the outer race 38 . In the embodi-
ment depicted in Fig. 8A, the resilient element 68 is a flat
gasket that may be less rigid than the washer 60. The
annular recess 66 and the resilient element 68 extend
radially outwardly fromradially inwardof theouter race38
to radially outward thereof, such that the resilient element
68 spans a radial height of the outer race 38 while being
suitably supported by the washer 60. In embodiments,
the resilient element 68 only covers a portion of the radial
height outer race 38. Also of note with regard to Fig. 8A,
the at least one channel 62 includes a network of first and
second channels 62’, 62" in the form of holes in fluid
communication with one another and extending with
respect to the axis A in orientations other than radial.
In Fig. 8B, the resilient element 68 is provided in the form
of a toric joint whichmay be less rigid than thewasher 60,
and the annular recess 66 is shaped so as to be axially
retentive of the resilient element 68. In this example, the
resilient element 68 and the annular recess 66 are sized
relative to one another such that a radial height of the
annular recess 66 is smaller than a radial height (or
diameter of a cross-section) of the resilient element 68,
whereasanaxial depthof theannular recess66 isgreater
than half of the radial height (or diameter of the cross-
section) of the resilient element 68. In Fig. 8C, the re-
silient element 68 is provided in the formof awave spring.
Other types of springs are contemplated, for example
helicoidal springs. It is contemplated that in some embo-
diments, an annular member (or second washer, not
shown) may be provided in the axial gap G between
the outer race 38 and the first axial surface 60A over
the annular recess 66 such that the resilient element 68 is
axially bound between the washer 60 and the annular
member in a compressed state. In such cases, the axial
dimension of the washer 60, the resilient element 68 and
the annular member being axially stacked as described
hereinabove are sized to amount to the maximum axial
dimension of the axial gap G.

[0041] The embodiments described in this document
provide non-limiting examples of possible implementa-
tions of the present technology. For example, the present
technology could be implemented on powerplants of a
type other than an APU, and/or on powerplants provided
for applications other than airborne. The invention is
defined by the appended claims.

Claims

1. Ashaft assembly for anaircraft powerplant, compris-
ing:

a shaft (20) extending along an axis (A) from a
first shaft end (20A) to a second shaft end (20B);
a bearing assembly (30) extending about the
axis (A) and supporting the first shaft end (20A)
of the shaft (20), the bearing assembly (30)
including an inner race (32) secured to the shaft
(20) and an outer race (38) radially outward of
the inner race (32) relative to the axis (A);
a seal (50) extending about the axis (A) and
located radially outward of the shaft (20), the
seal (50) disposed axially between the bearing
assembly (30) and the second shaft end (20B);
a housing (40) having a housing wall located
between the bearing assembly (30) and the seal
(50); characterised by
a washer (60) extending about the axis (A) and
located axially between the bearing assembly
(30) and theseal (50), thewasher (60) extending
axially from the outer race (38) to the housing
wall.

2. The shaft assembly of claim 1, further comprising an
annular bearing seal (70) about the axis (A) extend-
ing radially from the outer race (38) to an annular
housing surface (40D) of the housing (40) facing
radially inwardly relative to the axis (A), the washer
(60) extending radially from inward of the annular
bearing seal (70) to the annular housing surface
(40D).

3. The shaft assembly of claim 1 or 2, wherein the
housing (40) includes a seal support (46) having
the housing wall, the housing wall having a first wall
surface (40B) adjacent to the washer (60) and a
second wall surface facing away from the washer
(60) and located adjacent to the seal (50).

4. The shaft assembly of any preceding claim, wherein
the washer (60) has a radially inner washer surface
(60C), a radially outer washer surface (60D), and at
least one washer channel (62) in fluid communica-
tion between the radially inner washer surface (60C)
and the radially outer washer surface (60D).
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5. The shaft assembly of claim 4, wherein the housing
(40) defines a venting channel (P) in register with the
washer channel (62).

6. The shaft assembly of any preceding claim, wherein
the washer (60) and the housing wall respectively
have complementary anti-rotational shapes.

7. The shaft assembly of any preceding claim, further
comprising a resilient element (68) received in an
annular recess (66) defined in a first surface of the
washer (60) facing toward the bearing assembly
(30).

8. The shaft assembly of claim 7, wherein the annular
recess (66) is axially retentive and the resilient ele-
ment (68) is a toric joint.

9. The shaft assembly of claim 7, wherein the annular
recess (66) and the resilient element (68) extends
radially inwardly from outward of the outer race (38)
to inward of the outer race (38), and the resilient
element (68) is a flat gasket.

10. The shaft assembly of claim 7, wherein the resilient
element (68) is one of a wave spring and a helicoidal
spring.

11. An aircraft powerplant (1) comprising:

the shaft assembly as defined in any preceding
claim, and theshaft assembly including the shaft
(20) extending along the axis (A) from the first
shaft end (20A) to the second shaft end (20B);
agearboxoperatively connected to thefirst shaft
end (20A); and
a compressor rotor (14A) secured to the shaft
(20) at an axial location between the first shaft
end (20A) and the second shaft end (20B).

12. The aircraft powerplant (1) of claim 11, wherein the
housing (40) includes a bearing support (44) having
a flange portion located next to the outer race (38)
and a sleeve portion projecting axially from the
flange portion and extending radially between the
outer race (38) and the annular housing surface
(40D), the flange portion defining an oil supply path
(O) in fluid communication with an annular gap de-
fined radially between the sleeve portion and the
outer race (38).

13. The aircraft powerplant (1) of claim 12, wherein the
washer (60) is axially compressed between the
housing wall and the outer race (38) to axially hold
the outer race (38) against the flange portion.

14. The aircraft powerplant (1) of claim 12 or 13, wherein
the housing (40) defines a cavity (C) receiving the

seal support (46) and the bearing support (44), the
housing (40) defining at least one venting channel
(P) in fluid communication with the cavity (C) be-
tween the seal support (46) and the bearing support
(44).

Patentansprüche

1. Wellenanordnung füreinLuftfahrzeugtriebwerk, um-
fassend:

eineWelle (20), die sich entlang einer Achse (A)
von einem ersten Wellenende (20A) zu einem
zweiten Wellenende (20B) erstreckt;
eine Lageranordnung (30), die sich um die Ach-
se (A) erstreckt und das ersteWellenende (20A)
der Welle (20) unterstützt, wobei die Lageran-
ordnung (30)einenanderWelle (20)befestigten
inneren Laufring (32) und einen äußeren Lauf-
ring (38) beinhaltet, der relativ zu der Achse (A)
radial außerhalb des inneren Laufrings (32)
liegt;
eine Dichtung (50), die sich um die Achse (A)
erstreckt und sich radial außerhalb der Welle
(20) befindet, wobei die Dichtung (50) axial zwi-
schen der Lageranordnung (30) und dem zwei-
ten Wellenende (20B) angeordnet ist;
ein Gehäuse (40), das eine Gehäusewand auf-
weist, die sich zwischen der Lageranordnung
(30) und der Dichtung (50) befindet;
gekennzeichnet durch
eine Unterlegscheibe (60), die sich um die Ach-
se (A) erstreckt und sich axial zwischen der
Lageranordnung (30) und der Dichtung (50)
befindet, wobei sich die Unterlegscheibe (60)
axial von dem Außenring (38) zu der Gehäuse-
wand erstreckt.

2. Wellenanordnung nach Anspruch 1, ferner umfas-
send eine ringförmige Lagerdichtung (70) um die
Achse (A), die sich radial von dem Außenring (38)
zu einer ringförmigen Gehäusefläche (40D) des
Gehäuses (40) erstreckt, die relativ zu der Achse
(A) radial nach innen weist, wobei sich die Unterleg-
scheibe (60) radial von innerhalb der ringförmigen
Lagerdichtung (70) zu der ringförmigen Gehäuse-
fläche (40D) erstreckt.

3. Wellenanordnung nach Anspruch 1 oder 2, wobei
das Gehäuse (40) eine die Gehäusewand aufwei-
sende Dichtungsunterstützung (46) beinhaltet, wo-
bei die Gehäusewand eine erste Wandfläche (40B)
benachbart zu der Unterlegscheibe (60) und eine
zweite Wandfläche aufweist, die von der Unterleg-
scheibe (60) weg weist und sich benachbart zu der
Dichtung (50) befindet.
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4. Wellenanordnung nach einem der vorhergehenden
Ansprüche, wobei die Unterlegscheibe (60) eine
radial innere Unterlegscheibenfläche (60C), eine
radial äußere Unterlegscheibenfläche (60D) und
mindestens einen Unterlegscheibenkanal (62) in
Fluidverbindung zwischen der radial inneren Unter-
legscheibenfläche (60C) und der radial äußeren
Unterlegscheibenfläche (60D) aufweist.

5. Wellenanordnung nach Anspruch 4, wobei das Ge-
häuse (40) einen Entlüftungskanal (P) definiert, der
mit dem Unterlegscheibenkanal (62) fluchtet.

6. Wellenanordnung nach einem der vorhergehenden
Ansprüche, wobei die Unterlegscheibe (60) und die
Gehäusewand jeweils komplementäre, verdrehsi-
chere Formen aufweisen.

7. Wellenanordnung nach einem der vorhergehenden
Ansprüche, ferner umfassend ein elastisches Ele-
ment (68), das in einer ringförmigen Aussparung
(66) aufgenommen ist, die in einer ersten Fläche
derUnterlegscheibe (60) definiert ist, die inRichtung
der Lageranordnung (30) weist.

8. Wellenanordnung nach Anspruch 7, wobei die ring-
förmige Aussparung (66) axial festhaltend ist und
das elastische Element (68) eine torische Verbin-
dung ist.

9. Wellenanordnung nach Anspruch 7, wobei die ring-
förmige Aussparung (66) und das elastische Ele-
ment (68) sich radial nach innen von außerhalb
des äußeren Laufrings (38) nach innerhalb von
dem äußeren Laufring (38) erstrecken, und wobei
das elastische Element (68) eine Flachdichtung ist.

10. Wellenanordnung nach Anspruch 7, wobei das elas-
tischeElement (68) eines von einerWellenfeder und
einer Schraubenfeder ist.

11. Luftfahrzeugtriebwerk (1), umfassend:

die Wellenanordnung nach einem der vorher-
gehenden Ansprüche, wobei die Wellenanord-
nung die Welle (20) beinhaltet, die sich entlang
derAchse (A) vondemerstenWellenende (20A)
zu dem zweiten Wellenende (20B) erstreckt;
ein Getriebe, das mit dem ersten Wellenende
(20A) wirkverbunden ist; und
einen Verdichterrotor (14A), der an der Welle
(20)aneineraxialenStelle zwischendemersten
Wellenende (20A) und dem zweiten Wellenen-
de (20B) befestigt ist.

12. Luftfahrzeugtriebwerk (1) nach Anspruch 11, wobei
das Gehäuse (40) eine Lagerunterstützung (44)
beinhaltet, die einen Flanschabschnitt, der sich ne-

ben dem äußeren Laufring (38) befindet, und einen
Hülsenabschnitt aufweist, der axial von dem
Flanschabschnitt vorsteht und sich radial zwischen
dem äußeren Laufring (38) und der ringförmigen
Gehäusefläche (40D) erstreckt, wobei der Flansch-
abschnitt einen Ölversorgungsweg (0) in Fluidver-
bindung mit einem ringförmigen Spalt definiert, der
radial zwischen dem Hülsenabschnitt und dem äu-
ßeren Laufring (38) definiert ist.

13. Luftfahrzeugtriebwerk (1) nach Anspruch 12, wobei
die Unterlegscheibe (60) axial zwischen der Geh-
äusewand und dem äußeren Laufring (38) zusam-
mengedrückt wird, um den äußeren Laufring (38)
axial an dem Flanschabschnitt zu halten.

14. Luftfahrzeugtriebwerk (1) nach Anspruch 12 oder
13, wobei das Gehäuse (40) einen Hohlraum (C)
definiert, der die Dichtungsunterstützung (46) und
die Lagerunterstützung (44) aufnimmt, wobei das
Gehäuse (40) mindestens einen Entlüftungskanal
(P) in Fluidverbindung mit dem Hohlraum (C) zwi-
schen der Dichtungsunterstützung (46) und der La-
gerunterstützung (44) definiert.

Revendications

1. Ensemble arbre pour un groupe motopropulseur
d’aéronef, comprenant :

un arbre (20) s’étendant le long d’un axe (A)
d’une première extrémité d’arbre (20A) à une
seconde extrémité d’arbre (20B) ;
un ensemble roulement (30) s’étendant autour
de l’axe (A) et supportant la première extrémité
d’arbre (20A) de l’arbre (20), l’ensemble roule-
ment (30) comprenant unebague intérieure (32)
fixée à l’arbre (20) et une bague extérieure (38)
radialement à l’extérieur de la bague intérieure
(32) par rapport à l’axe (A) ;
un joint (50) s’étendant autour de l’axe (A) et
situé radialement à l’extérieur de l’arbre (20), le
joint (50) étant disposé axialement entre l’en-
semble roulement (30) et la seconde extrémité
d’arbre (20B) ;
un boîtier (40) ayant une paroi de boîtier située
entre l’ensemble roulement (30) et le joint (50) ;
caractérisé par
une rondelle (60) s’étendant autour de l’axe (A)
et situéeaxialement entre l’ensemble roulement
(30) et le joint (50), la rondelle (60) s’étendant
axialement de la bague extérieure (38) à la paroi
du boîtier.

2. Ensemble arbre selon la revendication 1, compre-
nant également un joint de roulement annulaire (70)
autour de l’axe (A) s’étendant radialement de la
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bague extérieure (38) à une surface de boîtier an-
nulaire (40D) du boîtier (40) orientée radialement
vers l’intérieur par rapport à l’axe (A), la rondelle (60)
s’étendant radialement de l’intérieur du joint de rou-
lement annulaire (70) à la surface de boîtier annu-
laire (40D).

3. Ensemble arbre selon la revendication 1 ou 2, dans
lequel le boîtier (40) comprend un support de joint
(46) ayant la paroi du boîtier, la paroi du boîtier ayant
une première surface de paroi (40B) adjacente à la
rondelle (60) et une seconde surface de paroi oppo-
sée à la rondelle (60) et située adjacente au joint
(50) .

4. Ensemble arbre selon une quelconque revendica-
tion précédente, dans lequel la rondelle (60) pré-
sente une surface de rondelle radialement intérieure
(60C), une surface de rondelle radialement exté-
rieure (60D) et au moins un canal de rondelle (62)
en communication fluidique entre la surface de ron-
delle radialement intérieure (60C) et la surface de
rondelle radialement extérieure (60D).

5. Ensemble arbre selon la revendication 4, dans le-
quel le boîtier (40) définit un canal d’aération (P) en
alignement avec le canal de rondelle (62).

6. Ensemble arbre selon une quelconque revendica-
tion précédente, dans lequel la rondelle (60) et la
paroi du boîtier ont respectivement des formes anti-
rotation complémentaires.

7. Ensemble arbre selon une quelconque revendica-
tion précédente, comprenant également un élément
élastique (68) reçudansunévidementannulaire (66)
défini dans une première surface de la rondelle (60)
tournée vers l’ensemble roulement (30).

8. Ensemble arbre selon la revendication 7, dans le-
quel l’évidement annulaire (66) est axialement ré-
tentif et l’élément élastique (68) est un joint torique.

9. Ensemble arbre selon la revendication 7, dans le-
quel l’évidement annulaire (66) et l’élément élas-
tique (68) s’étendent radialement vers l’intérieur
de l’extérieur de la bague extérieure (38) vers l’inté-
rieur de la bague extérieure (38), et l’élément élas-
tique (68) est un joint plat.

10. Ensemble arbre selon la revendication 7, dans le-
quel l’élément élastique (68) est l’un d’un ressort
ondulé et d’un ressort hélicoïdal.

11. Groupemotopropulseur (1) d’aéronef, comprenant :

l’ensemble arbre tel que défini selon une quel-
conque revendication précédente, et l’en-

semble arbre comprenant l’arbre (20) s’éten-
dant le long de l’axe (A) de la première extrémité
d’arbre (20A) à la seconde extrémité d’arbre
(20B) ;
une transmission reliée de manière opération-
nelle à la première extrémité d’arbre (20A) ; et
un rotor de compresseur (14A) fixé à l’arbre (20)
à un emplacement axial entre la première ex-
trémité d’arbre (20A) et la seconde extrémité
d’arbre (20B).

12. Groupe motopropulseur d’aéronef (1) selon la re-
vendication 11, dans lequel le boîtier (40) comprend
un support de roulement (44) ayant une partie de
bride située à côté de la bague extérieure (38) et une
partie de manchon faisant saillie axialement de la
partie de bride et s’étendant radialement entre la
bague extérieure (38) et la surface de boîtier annu-
laire (40D), la partie de bride définissant un trajet
d’alimentation en huile (O) en communication flui-
dique avec un espace annulaire défini radialement
entre la partie de manchon et la bague extérieure
(38).

13. Groupe motopropulseur d’aéronef (1) selon la re-
vendication 12, dans lequel la rondelle (60) est
comprimée axialement entre la paroi du boîtier et
labagueextérieure (38) pourmaintenir axialement la
bague extérieure (38) contre la partie de bride.

14. Groupe motopropulseur d’aéronef (1) selon la re-
vendication 12 ou 13, dans lequel le boîtier (40)
définit une cavité (C) recevant le support de joint
(46) et le support de roulement (44), le boîtier (40)
définissant au moins un canal d’aération (P) en
communication fluidique avec la cavité (C) entre le
support de joint (46) et le support de roulement (44).
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